Abstract. expression by melanoma cells may influence their metastatic capabilities. tetramethylpyrazine (tMp) from Ligusticum wallichil Franch. possesses anti-inflammatory and antitumor activities. It has recently been suggested that autocrine IL-8 may play a role in tumor cell survival, invasion and migration. the role of tMp in association with IL-8 in the tumor cell migratory process remains unclear. the purpose of the present study was to determine whether TMP influences the migratory ability of a human ovarian carcinoma cell line (sKOV3) via regulation of IL-8 expression in vitro. Cell counts showed that treatment of sKOV3 with tMp (25-100 µg/ml) for 24 h did not decrease cell numbers, while an effect of tMp on the down-regulation of the expression of IL-8 was observed. In addition, migration of sKOV3 cells was suppressed after treatment with tMp (25-100 µg/ml) for 24 h. therefore, expression of IL-8 by sKOV3 cells correlates with their metastatic potential. Western blot analysis revealed that erK1/2 and p38 phosphorylation was blocked by tMp. Furthermore, IL-8 mrNA expression was inhibited significantly after co-incubation with PD98059 (erK inhibitor) and sB203580 (p38 inhibitor), respectively. Notably, these changes were the results of activator protein-1 (Ap-1) activity suppression rather than that of NF-κB. Our data suggest that tMp may inhibit tumor cell invasion and migration, at least in part, through its down-regulation of IL-8 expression. Our results provide evidence that anti-inflammation plays an important role in integrative cancer therapies.
Introduction
The functional relationship between inflammation and cancer is widely accepted. Inflammation is a critical component of tumor progression, such as tumor cell metastasis (1) . Metastasis, a complex and multiple process in which tumor cells spread from the primary site to distant organs, is one of the most common causes of morbidity and mortality in patients with ovarian carcinoma. the migratory capacity of cancer cells can be regulated by various factors including growth factors and cytokines (2) , such as CXC-chemokine IL-8 (CXCL-8), a pro-inflammatory cytokine initially described as a neutrophil and monocyte chemoattactant, which modulates monocyte adhesion to endothelium and vascular smooth muscle cell migration (3) (4) (5) . A direct correlation has also been demonstrated between overexpressed IL-8 and the increased metastasis of tumor cells (6) (7) (8) . Evidence has confirmed that tumor cells are able to respond to the autocrine release of IL-8, which enables tumor cells to have an additional growth and progression advantage (9) . De Larco et al (10) reported that the concentration gradient of IL-8 produced by tumor cells, which is higher at the primary tumor site than that at noncancerous sites, promotes distant metastasis of tumor cells. Moreover, IL-8 can recruit neutrophils to the primary tumor site through its chemoattractant capacity. In response to IL-8, the recruited neutrophils release proteases and heparanase which hydrolyze components of the extracellular matrix (eCM), subsequently destroying the normal tissue barrier and promoting tumor cell metastasis.
2,3,5,6-tetramethylpyrazine (tMp) (molecular weight, 136. 19 ), one of the major bioactive components purified from the Chinese herb Ligusticum wallichil Franch., has been widely used in treating cardiovascular and cerebral disease in China (11) . In recent years, a number of other pharmacological effects of TMP have been identified. For instance, TMP was found to act as an anti-inflammatory agent in a rat asthma model (12) . previous data have demonstrated that tMp suppresses glioma cell line activity, including growth and migration, by inhibiting calcium influx (13) . Similarly, Chen et al reported that tMp inhibits melanoma metastasis in vivo partly through suppressing VeGF activity (14) . therefore, tMp may be a potentially effective option for treatment of both inflammation and tumors. IL-8 production plays an important role in tumor metastasis, and tMp has been reported to inhibit melanoma metastasis activity. Whether tMp is associated with IL-8 expression in the metastatic process remains unclear.
In the present study we evaluated the expression of IL-8 in human ovarian carcinoma cell line sKOV3 to determine whether IL-8 is associated with cell migration in vitro and to confirm whether tMp inhibits sKOV3 cell migration associated with IL-8 production. Our data indicated that tMp inhibits sKOV3 cell migration and decreases IL-8 production in vitro via erK1/2, p38 and Ap-1 signaling pathways.
Materials and methods
Chemicals and reagents. rIpA lysis buffer, acetoxymethyl ester (BCeCF-AM), nuclear protein extraction kit, and BeyoeCL plus Western blotting detection reagent were obtained from Beyotime Institute of Biotechnology (Jiangsu, China). rpMI-1640, fetal bovine serum (FBs), antibiotics (penicillin/streptomycin), glutamine and collagenase were supplied by Gibco-BRL (Rockville, MD, USA). TRIzol was supplied by sangon Biological engineering technology & services (shanghai, China). polymerase chain reaction (pCr) mixture was purchased from takara Biotechnology (Liaoning, China). SB203580 and PD98059 were obtained from Calbiochem (San Diego, CA, USA). Anti-ERK1/2, antip-erK1/2 and anti-activator protein 1 (Ap-1) [p-c-Jun (ser 63/73)] antibodies were supplied by santa Cruz Biotechnology (santa Cruz, CA, usA). Anti-c-Jun antibody was purchased from Cell signaling technology (Beverly, MA, usA). Anti-IκB-α antibody was obtained from Beyotime Institute of Biotechnology. Anti-p38 and anti-p-p38 were purchased from Cell signaling technology. Anti-β-actin antibody was obtained from Jiamei Biotech technology (hunan, China). human IL-8 eLIsA assay kits were purchased from Neobioscience technology Company (Beijing, China). tMp was supplied by sigma-Aldrich (st. Louis, MO, usA).
Cell culture and treatment. the human ovarian carcinoma cell line sKOV3 was kindly donated by ultrasound Institute of Chongqing Medical university. sKOV3 cells were cultured in rpMI-1640 supplemented with 10% FBs. Cells were cultured in 100-mm dishes and grown in a humidified 5% CO 2 incubator. sKOV3 cells were plated at a density of 1x10 7 cells per 100-mm dish. When cells reached subconfluence, they were pretreated for 24 h with culture medium containing different concentrations of tMp (25, 50 and 100 µg/ml) that were tested in the experiments.
u937 human monocytes were obtained from shanghai Institute of Cell Biology (shanghai, China) and grown in rpMI-1640 supplemented with 10% FBs, 2 mM L-glutamine, 25 mM hepes, 25 mM NahCO 3 , 100 Iu/ml penicillin and 10 µg/ml streptomycin.
Cell viability assay. sKOV3 cells were seeded at a density of 1x10 3 cells/well in 96-well plates. Cell viability was determined by methyl thiazoyl tetrazolium (MTT) assay (15) . Briefly, at the indicated time after the treatment with or without tMp (25, 50, 100 and 400 µg/ml), cells were washed with pBs and incubated with 100 µl of Mtt (1 mg/ml) in culture medium at 37˚C for 4 h. The culture medium with dye was then removed, and 100 µl of dimethyl sulfoxide (DMSO) per well was added for formazan solubilization. the absorbance of the converted dye was measured at a wavelength of 490 nm using a sunrise remote Microplate reader (Grodig, Austria). the viability of the sKOV3 cells in each well was expressed as a percentage versus the control (0.1% DMSO medium) cells.
Wound healing assay. sKOV3 cells were seeded at a density of 7.5x10 4 cells per well in 24-well plates and were grown to ~90% confluence after 36 h. The medium was removed, and cell monolayers were wounded by manually scraping the cells with a 10-µl plastic pipette tip. Debris was removed from the culture by washing with pBs twice, and cells were then cultured in rpMI-1640 containing 1% FBs with tMp (25, 50 and 100 µg/ml) for 24 h. Images were captured 24 h post wounding with a Nikon teu-2000 inverted microscope (magnification, x100). Wound sizes were verified using the scale of the images to ensure that all wounds had the same initial width.
Transwell assay. The lower chamber was filled with 0.6 ml of rpMI-1640 medium containing 10% FBs as a chemoattractant. Following tMp treatment for 24 h, cells were re-suspended in rpMI-1640 containing 1% FBs and added (1x10 6 cells/100 µl) to the upper chamber consisting of a polycarbonate membrane (8-µm pore size, Corning Life science). After a 24-h incubation at 37˚C under 5% CO 2 , cells that had not migrated were removed, whereas migrated cells were fixed in 4% PFA for 10 min at room temperature and stained with hematoxylin. the number of migrated cells were counted using an inverted microscope (Nikon teu-2000). experiments were performed in triplicate; a minimum of 10 grids (magnification, x400) per filter were counted.
Measurement of IL-8 in the media. sKOV3 cells were seeded at a density of 1.5x10 5 cells/well in 24-well plates and were grown to ~70% confluence after 12 h. the medium was removed, and cells were then cultured in rpMI-1640 containing 10% FBs with tMp (25, 50 and 100 µg/ml) for 24 h. supernatants were then collected and analyzed for IL-8 synthesis using enzyme-linked immunosorbent assay (eLIsA) kits according to the manufacturer's protocol.
Preparation of RNA extraction and reverse transcriptionpolymerase chain reaction (RT-PCR)
. total rNA was isolated from sKOV3 cells using trIzol according to the manufacturer's instructions and quantified by UV absorbance at 260-280 nm. Reverse transcription was performed to produce cDNA. DNA samples were analyzed for specific cDNA of IL-8 and glyceraldehyde-3-phosphate dehydrogenase (GAPDH) by PCR amplification using specific primers. The primers used for pCr were: IL-8, 5'-tCt CAG CCC tCt tCA AAA ACt tCt C-3' (forward) and 5'-AtG ACt tCC AAG CtG GCC GTG GCT-3' (reverse); GAPDH, 5'-CTC TCT GCT CCT CCt Gtt CGA CAG-3' (forward) and 5'-GtG GAA tCA TAT TGG AAC ATG T-3' (reverse). cDNA (5 µl) was added to 50 µl of pCr mixture containing 33.5 µl of h 2 O, 1 µl of 5' primer (10 pM), 1 µl of 3' primers, 4 µl of dNtps (2.5 mM), 5 µl of 10X PCR buffer, 0.5 µl of Taq DNA polymerase (5 U/ µl). The following conditions were used for PCR amplification: 30 cycles of 30 sec at 94˚C, 30 sec at 60˚C and 1 min at 72˚C for IL-8; 35 cycles for 30 sec at 94˚C, 30 sec at 54˚C, and 1 min at 72˚C for GAPDH. PCR products (5 µl) were fractionated on 1.5% agarose gel containing 0.1 µg/ml dye (Gold View; sBs Genetech, Beijing, China). Gels were visualized and photographed by a Gel-Doc image analyzer (Bio-Rad, hercules, CA, usA). the results were normalized against GAPDH, and presented as a target mRNA:GAPDH ratio.
Western blot analysis. sKOV3 cells were washed twice with ice-cold pBs and scraped in 1 ml of the same buffer. After centrifugation at 10,000 x g, the cell pellet was suspended in ice-cold hypotonic lysis buffer (10 mM hepes ph 7.9, 1.5 mM MgCl 2 , 0.2 mM KCl, 0.2 mM phenylmethylsulphonylfluoride, 0.5 mM dithiothreitol), vortexed for 2 min and then centrifuged at 12,000 x g for 15 min. the supernatants were transferred to fresh tubes and assayed for protein content by the Bradford method (16). protein samples (100 µg) were electrophoretically fractionated with a discontinuous system consisting of 12% polyacrylamide resolving gels and 8% stacking gels, and then transferred to nitrocellulose membranes (Amersham, Buckinghamshire, uK) at 100 V and 250 mA (current constant) for 70 min. the membranes were washed, blocked, and then incubated with primary antibodies. the bound horseradish peroxidase-conjugated secondary antibody was detected by an enhanced chemiluminescence procedure. protein expression levels were determined by analyzing the signals captured on the nitrocellulose membranes using a Chemi-doc image analyzer (Bio-rad).
Transient transfection and analysis of AP-1 reporter gene expression. sKOV3 cells (1.0x10
5 cells/well in 12-well plates) were transfected with 0.5 µg of pAp1-luc or expression vector (Beyotime Institute of Biotechnology) using superFect transfection reagent (Qiagen). twenty-four hours after trans-fection, cells were treated with vehicle (0.1% DMSO) or with various doses of tMp for 24 h. Luciferase activities were measured with the Dual-Luciferase reporter assay system (Promega).
Adhesion of U937 mononuclear cells to SKOV3 monolayers.
The cell adhesion assay was modified as described (17) . U937 cells were labeled with BCeCF-AM (10 mg/ml) for 60 min at 37˚C, washed, and re-suspended in serum-free media. SKOV3 cells were cultured and incubated with tMp (25, 50 and 100 µg/ml) for 24 h in a 24-well culture plate, then co-cultured with BCECF-AM-labeled U937 cells for 30 min at 37˚C. Non-adhering u937 cells were removed by gentle aspiration, and wells were washed with pBs. the effect of tMp on u937 cell adhesion was assessed by pre-incubation with sKOV3 cells for 24 h. u937 cells bound to sKOV3 cells were imaged with a Nikon TEU-2000 inverted microscope (magnification, x100), and data were analyzed using Image pro plus 6.0 software.
Statistical analysis.
The results were expressed as mean ± seM of at least three independent experiments performed in triplicate. treatment groups were compared using one-way analysis of variance (ANOVA) and the Newman-Keuls test was used to determine any significant differences identified in the ANOVA. p<0.05 was accepted as a significant difference.
Results

Cytotoxicity of TMP in SKOV3 cells and effect of TMP on cell migration.
to determine the potential cytotoxicity of tMp, its inhibitory effect on the proliferation of sKOV3 cells was evaluated by Mtt assay. treatment with tMp did not inhibit cell proliferation at a low dose (25-100 µg/ml) for 24 h, but exhibited limited cytotoxicity in sKOV3 cells at a dose up to 200 µg/ml compared with the untreated control groups. (Fig. 1A) . thus, concentrations of 25-100 µg/ml of tMp were adopted in the subsequent experiment.
the migration of cells is a crucial step in the malignization of carcinoma. Thus, we first examined the effect of TMP on the migration of sKOV3 cells in vitro. Cells were seeded in 24-well plates, and a wound healing assay was performed. As shown in Fig. 1B , a large number of sKOV3 cells migrated toward the center of the wound area in the absence of tMp (a). treatment with 25 µg/ml tMp resulted in reduced migration toward the center of the wound (b). the number of cells that migrated to the center of wound was further decreased after treatment with tMp for 24 h at higher concentrations (50 and 100 µg/ml, c and d, respectively). similar results were obtained in a transwell assay. As shown in Fig. 1C , treatment of sKOV3 cells with a higher concentration (100 µg/ml) of TMP significantly decreased cell migration (~2-fold) compared with vehicle treatment. these results suggest that tMp suppresses sKOV3 cell migration dose-dependently in vitro.
Effect of TMP on IL-8 production in SKOV3 cells. To confirm whether the anti-migratory effect on sKOV3 cells is associated with IL-8 production, the expression of IL-8 in the sKOV3 treated with tMp was determined. Cells were incubated with various concentrations of tMp (25, 50 and 100 µg/ml) for 24 h, and the mrNA level of IL-8 was found to be reduced by 1.3-to 4.0-fold (p<0.05) as the concentration of tMp increased ( Fig. 2A) . the secretion of IL-8 into the culture medium was also significantly reduced by TMP pretreatment in a dosedependent manner (Fig. 2B) . therefore, the inhibition of sKOV3 migration by tMp may be associated with attenuation of IL-8 production.
Effect of TMP on U937 cell adhesion in SKOV3 cells. IL-8 was found to stimulate monocyte adhesion to endotheliocytes in inflammation (5) . We hypothesied that IL-8 stimulates monocyte adhesion to ovarian tumor sKOV3 cells. thus, we tested whether tMp can block this effect. the adhesion of u937 monocytes to sKOV3 cells treated with various doses of TMP for 24 h was assessed. TMP was found to significantly attenuate the adherent ability of monocytes to sKOV3 cells (p<0.05) in a dose-dependent manner (Fig. 3) . When sKOV3 cells were pretreated with 100 µg/ml tMp, the adherent rate of u937 monocytes to sKOV3 decreased by 34% versus the control groups. the result indicates that tMp inhibits the adherence of monocytes to sKOV3 cells induced by IL-8 production.
TMP inhibits IL-8 production through mitogen-activated protein kinase (MAPK) signaling pathways.
It has been wellestablished that MApK signaling pathways play a crucial role in cancer cell migration (18) . We further investigated whether MApK pathways are related to the down-regulation of IL-8 by tMp in sKOV3 cells. After exposure to tMp (25, 50 and 100 µg/ml) for 24 h, cells were harvested and proteins were examined by Western blotting. Quantitative analysis of erK1/2 (Fig. 4A) or p38 (B) band by densitometry revealed a significant (p<0.05) decrease in phosphorylation levels in tMp-treated groups compared with control groups.
To confirm the role of the MAPK pathways in the downregulation of IL-8 by TMP, the effect of PD98059 (30 µM), a specific ERK inhibitor, and SB203580 (25 µM), a specific p38 inhibitor, on IL-8 mrNA expression was investigated. As shown in Fig. 4C and D, both inhibitors significantly suppressed IL-8 production (p<0.05) in vitro. These results confirmed that down-regulation of IL-8 in sKOV3 cells by tMp was a direct consequence of the suppression of the phosphorylation level of erK and p38.
since NF-κB is downstream of MApK (19), we determined the effect of tMp on NF-κB activation in sKOV3 cells. total IκB-α, the natural inhibitor of NF-κB, was assessed by Western blotting following the pretreatment of sKOV3 cells with tMp at concentrations of 25, 50 and 100 µg/ml for 24 h. As shown in Fig. 4e , tMp did not alter the expression of IκB-α. Moreover, IκB-α expression was not altered by treatment of tMp at 100 µg/ml from 0.5 to 24 h (Fig. 4F) . Together, these findings suggest that suppression of ERK and p38 by tMp depends on the inhibitive activity of other nuclear factors, other than NF-κB.
Effect of TMP on activator protein 1 activation. As the IL-8 promoter region -133 to -70 contains binding sites, not only for NF-κB, but also for Ap-1; we evaluated the effect of tMp on Ap-1 activation in sKOV3 cells. Firstly, activation of the Ap-1 promoter was investigated in a luciferase reporter gene assay in sKOV3 cells followed by tMp treatment. As shown in Fig. 5A , AP-1 reporter activation was significantly attenuated by tMp (50-100 µg/ml). previous studies have shown that Ap-1 binding activity is dependent on the phosphorylation of c-Jun (20) . thus, we further investigated the role of c-Jun in the down-regulation of IL-8 production by tMp. As shown in Fig. 5B , phosphorylation levels of c-Jun in nuclear extracts were decreased significantly in SKOV3 cells after exposure to tMp at 100 µg/ml compared with the control groups. these results indicate that tMp decreases IL-8 expression partly through suppressing the activation of Ap-1.
Effect of ERK and p38 inhibitors on cell migration. to gain insight into the effect of IL-8 down-regulation by MApK inhibitors on cell motility, a wound healing assay was carried out. A subconfluent cell monolayer was scratched, and cells were allowed to migrate into the cell-free area. the distance moved by the MApK inhibitor-treated cells was much smaller than that of the control (0.01% DMSO) cells at 24 h (Fig. 6C  and D) , the same as noted for TMP (Fig. 6B) . Collectively, these data demonstrated that tMp down-regulation of IL-8 by the MApK pathway could, at least in part, lead to the inhibition of migration of sKOV3 cells.
Discussion
IL-8 overexpression has been reported in various types of malignancies and is frequently associated with poor clinical outcome and decreased patient survival (21) . Blockade of IL-8 activity with a monoclonal antibody has been shown to decrease tumor growth in two murine cancer models (22, 23) . Moreover, Merritt et al (24) used systemic sirNA delivery to silence IL-8 expression in an orthotopic murine model of ovarian carcinoma, leading to a statistically significant reduction in orthotopic tumor growth and spread, suggesting that IL-8 may be a potential therapeutic target in ovarian cancer. however, few studies have investigated the targeting of IL-8 as a therapeutic strategy in ovarian cancer. the mechanism of how chemotherapy effectively reduces IL-8 expression in ovarian cancer remains poorly understood. tMp has been previously described in the literature as an antioxidant and anti-inflammatory agent, capable of inhibiting cell migration and proliferation in glioma cells (13) and melanoma metastasis (14) . Our previous data demonstrated that tMp suppresses IL-8 production in lipopolysaccharidestimulated human umbilical vein endothelial cells (25) . to provide a direct evidence for the contribution of tMp on decreased IL-8 production and its association with cell migration of ovarian cancer, we decided to treat sKOV3 cells with tMp and subsequently analyze the changes in IL-8 expression and cell migration potential. The data confirmed that tMp exerts anti-migratory activity at a lower concentration (25-100 µg/ml) through down-regulation of IL-8 production in human ovarian tumor sKOV3 cells. Our results are similar to those reported by Inoue et al (26) , who found that reduced IL-8 expression in the highly tumorigenic and metastatic pC-3M-LN4 (27) (28) (29) . Both erK1/2 and p38 MApK signaling pathways are associated with tumor cell migration (18) . In various cell types and conditions, the regulation of IL-8 mrNA stability is a well-accepted and important mechanism of IL-8 mrNA expression (25, 30) . Accumulating evidence has revealed that the p38 MApK signaling pathway, and to a minor extent erK1/2, controls IL-8 mrNA stability (31) (32) (33) . In the present study, we also demonstrated that inhibition of the phosphorylation of p38 and erK1/2 by tMp and inhibitor resulted in a decrease in the IL-8 mrNA level and therefore IL-8 production that can be partially abolished by inhibiting the MApK signaling pathway. A comparable mechanism was previously described for tMp. Lee et al (34) reported that tMp significantly decreased Ang II-induced erK1/2 phosphorylation in vascular endothelial cells. Moreover, tMp Figure 4 . effect of tetramethylpyrazine (tMp) on mitogen-activated protein kinase (MApK) phosphorylation and NF-κB activation in sKOV3 cells. sKOV3 cells were cultured in 50-cm 2 flasks without or with various concentrations of TMP (25-100 µg/ml ) for 24 h. The phosphorylation of ERK1/2 and p38 was analyzed by Western blot analysis. the intensity of the band for p-erK1/2 (A), p-p38 MApK (B) was expressed as a ratio to total erK and p38 MApK, respectively. SKOV3 cells were treated for 24 h with PD98059 (30 µM) (C), or SB203580 (25 µM) (D), respectively. Total mRNA was subjected to RT-PCR to analyze the change in IL-8 expression. GAPDH served as a loading control. Quantitative analyses are shown below the gel data. SKOV3 cells were treated with tMp (25-100 µg/ml) for 24 h. equal amounts of protein extracts from tumor cells were subjected to Western blot analysis with antibodies against IκB-α and β-actin (e). sKOV3 cells were exposed to tMp at 100 µg/ml for various time periods, and cell lysates were subjected to Western blot analysis with IκB-α and β-actin antibodies (F). Data are shown as the mean of three independent experiments with triplicate samples and are expressed as the mean ± SD. *p<0.05 compared with control.
inhibited Lps-induced nitric oxide (NO) through the blocking of the phosphorylation of p38 MApK, erK1/2 in N9 cells (35) . In addition, the effect of tMp on attenuating Lpsinduced IL-8 production, was found to be related to suppression of erK1/2 and p38 MApK activity in human umbilical vein endothelial cells (25) . herein, we suggested that one mechanism involved in the attenuation of IL-8 expression by tMp is the modulation of IL-8 mrNA stability through a decrease in the phosphorylation levels of erK1/2 and p38 in sKOV3 cells.
Considering the cellular target sites for regulating IL-8 expression and subsequent secretion, there are several possible sites, such as NF-κB and Ap-1. A previous report demonstrated that constitutive expression of IL-8 was controlled via NF-κB, which could regulate transcription of target genes in bladder tumors (36) . In ovarian tumor cells, hypoxia-mediated transient induction of IL-8 expression required the cooperation of Ap-1 and NF-κB binding elements (37) . Meanwhile, in an acidic ovarian tumor environment, Ap-1 and NF-κB binding sites were indispensable to IL-8 expression in sKOV3 cells (38) . thus, constitutive expression of IL-8 may be controlled via NF-κB and/or Ap-1 in sKOV3 cells. Based on these findings, we first hypothesized that one potential mechanism of the suppression of IL-8 expression by tMp underlies the blockade of NF-κB activation. unfortunately, we failed to observe any change in IκB-α, the natural inhibitor of NF-κB, after tMp treatment in sKOV3 cells. then, fur ther investigation was performed to discover whether Ap-1, another IL-8-production-dependent transcriptional factor, was altered by tMp during the anti-migratory effect in sKOV3 cells. In the present study, we found that tMp inhibited Ap-1 transcriptional activation through a luciferase assay. results were in accordance with the findings that tMp inhibited endothelin-1-induced Ap-1 activity in endothelial cells (39) . since Ap-1 is a compound protein which mainly consists of c-Jun and Fos heterodimers (40), we detected the effect of tMp on the activation of c-Jun. We observed a marked decrease in the phosphorylated c-Jun level in the sKOV3 cells treated with TMP for 24 h. Therefore, we confirmed that TMP inhibited IL-8 expression through a decrease in Ap-1 activation. these results highlight the growing importance and the increased focus of employing tMp for clinical use.
Limitations of this study included those related to the use of cell lines as a model of human malignancies and unclear downstream IL-8 activation. For example, cell lines may not reflect the heterogeneity present in human tumors. Moreover, it has been considered that the up-regulation of collagenase activity by IL-8 is an important mechanism to explain the associated increase in metastatic ability. Luca et al (7) reported that IL-8 induces MMp-2 activity in malignant melanoma cells. similarly, Inoue et al (41) found that the activity of MMp-9 in tCC cells is directly correlated with the expression of IL-8. Whether the anti-migratory effect of tMp by inhibition of IL-8 production is mediated, in part, by the expression and activity of MMp-9 or MMp-2 in sKOV3 cells warrants further investigation in the future. In summary, our present study demonstrates that tMp inhibited cell migration induced by autocrine IL-8 production in sKOV3 cells, suggesting that the anti-migratory effect of tMp appears to be an important mechanism for its clinical prevention of ovarian carcinoma. Our findings support the notion that anti-inflammatory action plays an important role in anti-cancer therapy. this study also sheds light on the mechanism of IL-8 in promoting ovarian cancer cell migration.
